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(57) Abstract: 

PROBLEM TO BE SOLVED: To shorten the transfer time 
of information, to eliminate the useless allocation of 
an address, to simplify address management, to prevent 
the loss of data and to improve reliability to the 
transmission of the information. 

SOLUTION: At the time of receiving a transmission frame 
to be transmitted from an 'Ethernet(R)' 10 to a device 
network 20, a gateway device 30 transmits the 
transmission frame formed by performing address 
conversion for turning a device network address provided 
with the same value as a port number described in a 
transmission destination address in the received 
transmission frame to the transmission destination 
address and performing the address conversion for 
turning the device network address provided in itself to 
a transmission origin address to the device network 20. 
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XT-?m<»mm7 ^srissfrrs » 1 <*>* * h ? 

ifi-S^2<o^y F7 — # 

bmsss 1 tz>* * M7-^ imia* 2 <^*y n7-^ra^ 

4ttS:tt5r^^*s/ h 7-^T Ku*«ri£{fifcT 
T^-f;**^ h!7 — Ki^&Stf&TGT K^^ii"5 

[ 5S*JS 2 ] hu IE® 1^-7 h !7 — ^ £ flu 1SISB 2 * y 

itufC^*^ v-a >Sr-aHS:Lfci: fiilffi^' l w* 3> F 
8ffffi=i*^ 3 >?55$feAZ: Life sWiSSS 2 (?:>* s> h 17 

^axsaift jcco^^-r^^s/ h t7— mite 
v-3 >SSS"Jt#«Sr*lffl IT, 9cicmmm I <o* s/ 

,tuw— hs^^igm5tr K^i u 

[Sfl*JS3] flum^i<7)*;y h7-^f£jn£2x5i£ 

HNHSIK 2 <£>* s/ F 17—^ £ix5i£{t:7 U — A(C 

fflUt « £ *""t- & ^ y t , 7 s — 9 <D H * ft-f Sf-^ 

flfTlB® 1 <D*3> h !7^^^S2^y h !7 — ^|::i£{f 

m^f— ? itc -ft-t z> mwwM & . mzm 2 <d * y w - 

— ^7. H93E^2<7^3/ N 17 — ^^3/ ht7 — ^ 
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fT^irifcUl. BffSeffi2^y h 17- ^ (73^17 A 

h!7-^(?)ift7i/-^ (or — $ as tc Wf « sra aiiii 

t5ri i: i-^fi^JS 1 2 ISic^ F y 

h !7 — ^ ^^-r^o 

IS;i*JS4] BflSHJB l tf>* s> h!7-^{-fi!ffl$ti6^ 
10 i:S:*LT*5 9, 

»ffif«Sr*"T5^3/^la$<!:. r-?^S:ft5f-^ 

FWHS® 1 ^^3/ M7-^^P>SS2<75^3/ M7 — ^tCigjt 

t>(-. ntlHfi&l2c0^3/ M7 — ^CO^S7U-A*(7^3/ 

20 BfjgESS 2 (D-^ y bV — ?frhm\ O)* y b9 — ? l-i£{§ 
7U— AS:i^{f"*-5SRJ-, #ifeiT Ki/^^^tT9^^ 
Tr£><5 w d: i: i" -5 19*31 1 * 2 8E*ft<^ FA* 

3/ h C7 — ^ ^^T 1, A c 

[OOOl] 

p^7'/y;l,=iy ho — 7 bti**y M7 — ^^r^UTir 

mi" FA* y h*7 — ^^-r-AJcBai-So 
30 [0 0 0 2] 

[fie^COCc^f] 1**^P>, FA (Factory Autmation)* 

offfflSIES o^fMSSix, IP (Inte 
met Protocol) T Kl^^ * 3^ h (Ethe 

met) 50h #1, #2(0/D^7^7'/U3>ho- 
9 (l^T, PLCt^5) S31>mffi£tl, FA*3^h 
I7^7K^S:ffiffit5FA*yH7-^6 0^ # 
1, #2(?^ir>1^, 7^f^^-^^^b^S«FA 

40 i&m-rzr^ **y b i o^siti^o 

[0 0 0 3] -tLT, I(DFA (Factory Autmation) * 
yh!7-^^fAli 4 — * y bSOirFA*^ b 
7 — ^ 6 OftrjtCT KU^SiJftv 1 — y/^MlT 1 P T 
KU7i FA* 3/ h7-^7 Ku^i:(Or K^fM 
tT9^-h t >^'Y (GW) 3£1S8 i^^ffl««8^ix, * 
fc, F A* 3^ h !7 — ^ 6 0 ir^M^*^ M7 — ^ 7 0 

rratcr Ki/^sftf^^ui sr^ffl it f a^ ^ H7— 

50 ^$4XT^5 0 
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[0 0 04] r^T% rcOFAt-^ h^-^y^rAI^ 

[ 0 0 0 5 j # 1 ~ # i (D^mm^t 8 0 fiK -f * ^ 
h 5 0(rtH«S:flx9UiU3tv^F A«S8 4£>i£ffSfcT K 
(IP7K^) (^^^17 1/-^^^^^ 
s/h5 0l:i3Hft5i, h -)x^gf8 1 
— * y h 5 0 75*e>-t<7^2|{f ^ ^AtSISL, T 
fir-^/^#ILt, I P7 K^^^e>*5aiffi"* 

6 oic&m-rso 

[0 0 0 6] "TSir, h5^>f £effi8 2f±, gift 

**s/ h r7_^ 7 otriUfSi-So 
[0 0 0 7] r^>f^*y b7 — ? 7 Olzmm-tZFA 

««B8 4ii, £«:7U-* ffi*7Ki/ 

* ;) > \u m %l T- *> <s t sg a z> t . n t c r& c ^ t n « * . 
iisutjse^aiaisrmv # 1 ~# s a^asss oic 

[0 0 0 8] 

imwmrk\^£ 9 <ti-£SBS] ±jaSUfcJ: 5*t«*<75 

FA.t-7F7-^^fAm v—h^^mms i 

(c&l^TT Kl^^fgift^ — :7Vu£:#B8 LX I P7K^ 
i FA*y M7^^7 K^i©7 K^Sf »U * 
F ^^^18 2 (^^T7 K>^f i^T-y 
/^tllXFA^^ YV — 'JT Ki/^if^^^y 

# 1 , #2 <7>l ; ffi&tl 80i FAgg 8 4 rni^tB«^>te 

[0 0 0 9] ±iE L/c «fc 5 F A* v bV 

— 2 is*7-J*X*\±^ #J, #2OflM8 07!)^FA 
*;y h V-'J 6 0(C^-r5# 1 , #2<OPLC*5«ta 
h^ji>f §£it8 2iC>GtLTE-m^U— A£:a!fiti-5 

»3\ ^>:t/(c N #i, # 2<Dwmmms o 

K^ii-ci P7 vu^-^-r^mty u-^mm 
mnztizr ku-^tjs i P7 ki/^ot iT^^/c 

ft. #1, #2<7)PLC, *h f?3i-f 3SE8 2*5«tt/ 

F A«Mg8 4l:|iFA*y h 17 — ^ T K^, *r ^-f * 
*yH7^7Kl/7^4P>f, I P7 KU^SrSJf? 

[0 0 10] w^fcft, I P7K^«0Ltl Pf 
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[0011] £e>i^ ±SiLfcct 5*t«*^FA^s/ h 
!7-^^rAm FA*y — ^ 6 0ioJ;tfr/< 
^**3, h *7-^ 7 0 7)^t : Sl^T*^^Effl$tLTU^5^^^ 
v'3>U-XS^Oiffi^f*■S;S:SJHUTV^5fc*> =«*^> 

(Transmission Control Protocol) %:i$LFH'i~ & Z- t fi*X 

M/^LTUDP (User Datagram Protocol) £r{£/FJ 
LTV^Sfcfc, #1, # 2<7> i ffg3£iE8 oa»e>F A«ffi 
10 8 4{^tt^>^-t-7 hSr^LTT^ir^-rS®^ 

[0 0 12] trr, *if8W«i±i*LfcPpWljfi^«^, 

TSrftK 1X7 b'lsxffim&ffimL,. <3>^— *0>»>ifca s 
&5± LTti!f«<7^jX-m«c*ti-smjMt**|nl±$itS FA* 

[0013] 

[ mm % % ati- s ft ft ^ ^ a ] ±m <omffy& mr&-r z> tz 

^FA)tS«$tt, ^<>f^*^ h»7-^7K^ 

frffimm z ti, wmm 1 <n* ? b ? — ? t ^ m 2 <d* ? 

b 9 — ?\cMl-xmiW1-Z>fz#><n^.*?i/3 >m±LW-& 

^^-x* y b V — {/7 b^X&min-jzT K^itS 

00* 5. bV-^\cm\t'i'^> / f- h^^-YKHttSr-SflBi- 

[0 0 14] gS3RxS2gfliffiw3iSMf±, 5»*J5M3Eiffi^5B 
M/itc^o^T. <n*y by — $tmWfc c z*v b 

v—t mo* * ^ v- 3 >m%tL Lfzmz?*-? %m&t 

mi<D*v b7 — ?<D=**?z/B VKIsgiJtiS»SrHElS Lt 
SaO, iHrie^*^ ^3 >-^«SSLL./t<75*>. fitifti^2(D* 
s/ h«7 — ^7J»e>i£if7^— ASrgff-TSi:, Siff^u— 

%mt^*$*/a >mwmn&mm it, it^mfSE® 1 

W*s/ h y — Lfc^f y is— J*9t<D I P7K 
U7ioJ: hS§^fl*7 Ku^i L, @ 
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[0 0 15] IS*JS3filiBcW5BM^*5^T. W*igl* 

i&mzti&mn y -mcis, m^minftT vis*, m 

ICQ* 5/ M7 — ^75^35 2(75*^ h 7 — ^ t^iUff 7 

tfTBESS 1 <£>* s> — ^wiUfS^ A"t><^H(rlEx 
— ^SfB{-Wi-Sffi»J»i»«Sr, BuS'cL® 2W*yh7^-^0 
aim 7 \s—J*q*<o^y yffB(rSiJ®t#«(-fflili U — A\ 

sifsa^2<^*y h ^^b^i <r>*v 

i:t>l^ BtFSB® 2 tz>* 3/ h ? — ^<Oi2tff 7 a4'^hu 

ga^j, y-«a5^^i-s»jfflJts»*r, nmm 1 <e>* * h y- 

[0016] i»*JS43E®og§P/|^ lii]^ 1 *fc(*2 
3£i»CO|8EW^*5^T, HuSa?giw*s/ b*7-^{::{£ffl£ 

-^9Si:S:ttt*3^ fitffci35 2 w* 3/ by-?\zmm 

^ri^mm7v~M,^n, mm^m^r k^, Butei^ 

*<Z>^£#i"5^— ^SlS^S:* b-C*3t>. Hijffiy— h£ 

iftSrfT 0 1 1 fc ntneas 2 go* ^ h 7 — ^ ^ant;? u 

h !7 — ^ 36* b ® 1 <75* 3/ h !7 — ^ 7l/-i^^M 

[0017] *3S^lT*li, h #:=.>f 3£1M S * m 1 <£> 

*3> h 7 — ^>fb® 2<D*:v h !7 — ^(r*J-LT^{f-t-5 
i^jf 7 - A SriSiSi* 3 i: > Sff L/c iim ^7 tx — A 4-' <o 

mm-ycT Ki^ciaassft-c^ssK- bm-^tm-mz 
*ri-£7*'M **3/ h y—vr Y^**:Wm9tT 

**s, h y-$r KU^Sr^ffTcT KU 

^M^n^itm^L istz.mty 2 <z>* ^ h ? 

[0 0 18] =i*^ixg> 

^SflfcSEUfc^*,, SE2<^*3> h !7 — ^^*e>^S 7 

^flft^^, = *;* v- 3 >if«Kffi^S\ 5ti^m 1 <D 
*s> M7 — ^fbi£ff LfciUff 7W A$fefD 1 P7 Ft- 

5 I P7 K^fcJ;^- h**}«:i£{f5cT Ku 
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[0019] 

[0 0 2 0] ll (**|SWiCffiS FA* 3/ h!7-^^ 
^A<0— *lfe-JKIi^ttlll&ffl)*ia-t?fcSo 
[0 0 2 1 ] r.O*Mi-iKJiWF A*y h 17 — 2 is XT' J* 
10 (i, B| 1 ir^-TJ: 9 T'Dha/^TCP/IPjJiffi 

fflSix-rv^S-YI^— *s/ h l 0 £, h=i/uj5stcp 

/I P^fiEffl^ixTV^iV^W^*^ — ^ 20i 

* 2 0 £^[JiJiC^- h V^mWS Q&ftftffiUZiClX 
H!fiE$ixT*5 9 N -Yih— *3/ h 1 0 <t^<-f^*3/ hl7 
— ^ 2 0RSJri*=i*^ ->3 v^t^bfcmt^x-^^^S: 
fS"f-5 3*^ v^a >M^*y h !7 — ^ ^rAt^5 0 
[0 0 2 2] -flf— *s/ h 1 Oil. P LC 3 

1, VISB3 2 (JL^T, »I^B?SB3fiffi«£3 2 ti^) 

20 fcrnrnzti, mm£tiz>mmyi>—^ t <a3ii ptk^ 

3/ h^ — ^ 2 OiZi^ ftt^FABi bT^ir>-^3 
3 1 ZmW-i-Z't >Tl) is=Lis hir>-^3 3, *5j:tJfF 
AtttSi: LTOT^fax-^ 3 4 ir^SlficS^ fllffl 

[0 0 2 3] r LVh-Y * y M 0 i 

h ^x^m 3 oisucam snsTc p/ 1 p^^i^-ff 

30 2 ora^i3Hf^n5r^>f^y h !7 — ^^2lfS7 
[0 0 2 4] (1) TCP/I PMOil!'7^^l:o 

TCP/I PS^gjf7 A 1 0 0 fi, El 2 ( a ) 
^•TJ: 5t-, ^y^J7 10 1, f-^^!J7 1 0 

2, gft^^f.U^fcfewlWftSr^SFCS (7l/-Af 

40 [0 0 2 5] BUBB^7^]J7 1 0 111 ^ K(0% 

mmm&m'&i-z {yu-^mm^t^) 75^- 

iWffll^-f— 0 1 b, iHmitSrffi'&i-SWffi*^ 

ftSr^ri-sai^titr i o i d t^bl»nE*ix"C 

— ^^tt^r- $y 4— Kl 0 2 b^e>*B 

50 [0026] ^r.T\ (D^-^— *y h i oa*e>y— h ^ 



7 

fl ilHfiteT Ku^7^ /u Kl 0 1 cicfi. iX-ffftco 
®H%7 K^7^-/UK1 0 1 dlCfi, y— ^S: 

a«?3 2cor^y y-v- 3 ><^- YHtfytmirzmm 

£7 KlOl d ^Slt'/^o 

[0027] ©y— h ^^^^113 o a* e> >f s/ h 

7K^7^ — JV K 1 0 1 c tCf± N ^aSSIB® 3 2 (7) I 
P7K^i, I <^)ff IKI^ 3 2 (?)7 / y 4^ - i/ 3 V 

k i o l c mm? ^-j*%mm it^ bt?^ 

— b *^>f 3£fig3 0\zm&£tltcZf**Z/—3 0 3 ^ 

[0 0 2 8] (2) ^M^^y h V — ?M<Dj£i%7 \s 

f^^^^h^-^S^I^l/^l I OH 0 2 
(b) {Zifk-tX 0 [C s CAN^7^U71 11, *y 

t-^y^xy/i. i 2, ^<7>^t^3^-^£# 
nr-^^y7i l 3, *jJ:^7— tetU£>fctf>tf>lt 

[0 0 2 9] tit, HUfSC AN^^xy Till 
l 2f± N h =/u<0fliW^^^ 

H2ai, ^mic^ffi^i-StSfliSrfr-rs^ft^r K 
l/^ 1 O 2 b^ri>bffifi££ftT^5 0 

[0 0 3 0] ®y— h 3 o^by'W 

i£{f^T Ki/^7>f-;i/ Kl l 1. a dtiu j£{$9c<d 
FAffiSf^^*7h'7-^7Kl/7 (f^SE-rS^ni 

13— Wit 
*J"9^ ^{fTcT K^7^-/P Kl 1 2 bdfi. y— K 

[0031] ®y^-r y h y — ^ 2o^b y— h # 

13, ■Mft7K^7-<-;UKl 1 1 a dli. y— h £ 
^-f -2£{g3 OiDy'st'f X**y b 9 — K * £: fi" L "C 
£5*9. iUffTcT K^7>f- yu Kl 1 2 bMfl FAi 
gS^-r/^-f ^-^y h 7 — 2T Ku-^Sr^rbT^So 
[0 0 3 2] y- h^x^f^!3 oii. Elsci^-fii? 
d, W/ijcWSiDB (y-^-*) 30 1 (fgSfei* 
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3 0 3 (f&iM-5) , TCP/I Plff^ft^TCP/ 
I Piiff h!)^7 3 0 4, y h »7 — ^ iffi 

ft SrfTd^^^-*^ h V — ^jgtff h ^^7* 3 O 

^3 0 7, 7^^**3/ h 7 — ^ffl<D# 2^iiif 
^3 0 7, >ft-*yhffl©I/F (>f>^ — — 
*) 3 0 8, *5i(;f^^3/H7-^;F]roi/F 
(>f — :7:c— 3 O 9ri>e>ffififc£ixT^5o 
10 [0 0 3 3] ifft^ LfcW/StffJffiD B 3 0 1 f3 N yV<>f ^ 
h !7 — ^ 2 Ol^Mi'6 FAB3 4 0«, 

[0 0 3 4] &*J. Wjjfi^aiD B301lt Mx.fl ^ 

[0 0 3 5] ~fu * 3 0 2 fi, y— h £^ 

^glSO^lg^^^i, MflDB3 0 1 
d#Hfrt StlTV^F A«8go», *o <fc t*fr F A^(7^y 
20 ^^^^y h!7-^T Ku^SrSiS^UJL. #faB^: j 
^^■yp^r^-3 0 3Sr£fiJH-5 J: 5l:4ot^S 0 

[0 0 3 6] It #l-#nW7'P^v'-3 0 3lt 
>f *y h l 0 irx'M*-**;/ h — ^BBi^— ^Sr 

Ufc-f*-^^ K l 0 3 2Srffl3£-r-5=i^ 

[0 0 3 7] #L~#n»^D^f^3 0 3lt ^<-T 
30 h"7-^2 0ilMt6^>t3 3 1, 7^5^ 

^c-^ 3 4 §(7) F AffiSr ^ (^IK ITilSJiXT^ 

ft 7 U-A^^^^igir-^^ (TCP/ I PC7^j^{H 

- ^ siw^s ^ -a a* ^ & 5 mm y- ^ t r &m r 
40 u-A^^ft^y-^tc^u, iwllifcf-^^ 

b 1 Ot^aiiti-S J: 9(':4oT^5 0 
[0 0 3 8] Jr^i — f^>^r^3 0 6(l 

LfcilSW^ A 1 0 0$c<7) I P7K>^^J:0^-F 
K^feJ:^ h»-§-S:a6«7cT K^^ir-T^^t^ 
50 [0 0 3 9] ::t\ #l-#nW7 p P^rv'"3 0 3tJ 



9 

it^t^^r^rv^r^ 3 0 6 tf*froT^5T Ki/ 
[0 0 4 0] (1) >ft-*s/H O^&r^^^y 

h^-^ 2 oi^ant7^A i i o&iUft-rss^ 

17 — Ki^^Sr^fTcT Ku^ttS (El 4 
HO o 

[0 0 4 1 ] ^7t, r^^a^r^— 3 0 3 i^— * 

5/ h 1 O^^SIf L/ci^ff ^ A 1 0 0 ^(7)y- — ?^ 
y T 1 0 2 UijMtt 6ftfcfffl»tS«:7 *f — ^ K 1 0 2 a *> 

^?tly*s<^ 7^ v Y y~?<n7 \s — A 110 *\*<D* s/ir 
— v^^^l i 2 {CgSW ^tiT^^Mffllti^ffi^ 7 -f — ^ K 
H2a^ f-^xUT 1 1 SlCA^^ct 5C4ot 

[0 0 4 2] (2) 7^M3/H7-^2 0^>f> 
*y h 1 Ot^m^L— ^S:i3imi-5®^ 

:7U-A i i oSrgfg-rsi:. y— h^^SHS 
O^'^U— ^ >^rA3 0 6ii. ^-tf^t^tt 

-c^s=i^^^3 >sa»i]«$a (^r-f ^sasBU-T- : ^-t>— 

#!KiLT, i^-ff I P7 KL^<t^- h#-*§- 

<tSri£*K#:T Ki/^t L (El5*co®#J!8) % £7c. iH 
ft 7 U-^^SIlL/cy- h -)^il3 0<O L PT K 
IsXk, ^<D A /—~ h ^uIl 3 0 *p(DiXM LTV^^ 

p^V^4^ hS^-^Sr^f JcT K^ttS (1115 
* <z>©#Hfl) 0 

[0 0 4 3] ^l/-f>f>^fA3 0 6 

te, h ^ — ^ 2 O^bS^f b/ciift^i^— 

J* l 1 0^)^ yir— ^ T 1 1 2{cm~fbti 
fcftWtrf«7 ^ — /!✓ K 112a fcitff-^i urn 
3tc=fi-t-5-r— ^£r. -etb^ti, TCP/IPSW7 1/ 

—a ioo ^^f-^^yr 102 tz.wtrtbfax\<^m 

Stw*7>f-;i' K 1 0 2 a i:r^^7 — /U K 1 0 2 b 
{wffi-S-iSff 7 \s—J*t:Mf$,'tZ > (ElSfco®, ®# 
H8) o 

[0 0 4 4] CCD3g»^COF A-^rv h C7 — ^ >- 

[0 04 5] h »>x^gg3 0(O/D^t/-4^ 

®3 0 2fi, BjE^St-ibi^Si:. «niDB3 0 1 

n^^n^rix— 3 0 3 (^f^7 > l 10) 0 
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[0 0 4 6] y- h »>x^gi3 0 5 ^n^t/ 

^120;|) , ««aS*^^54t?B5ftR*^W»IS: 

^120 ; WfliE) , x — ^<^S^ s #ofc^536»*-W»f 
"T5 (^r^l 3 0) 0 

[0 0 4 7] y- K V^mEt3 0\Z&tEirZ>7a*is 
— (i. x-^gff^^ii^icfi (^7^ 3/^*1 3 0 ; 
10 N ^-^ogfS^SS^^/jrtoaSrfTP-^ 
^-*<7>£{fri**54§£l::j:i U^y^l 30;t) ^ 

[0 0 4 8] 7 p p*v'— 3 0 3f*, >f 1J— M0^ 

bSfSLfcTC P/ I P-r-^^±iil!UfcJ: 5 tatf 

o) , :Mf/W^^^h7-^2 0i:^ft5 (* 

[0 0 4 9] -twfg, TCP/I Pf-^^MLtr 
20 ^-f^y h7-^r-^^7^^^7 M7 — ^ 2 0 
CSftl^^P^v'" 3 0 3f± N ^<-f hy- ? 

^'&^*i\*>*o)^m&WRirZ> (^7^160) 0 

[0 0 5 0] ^n^rCx— 3 0 3i±. jteirSfS L/cyV^^ 
h ^7 — ^r"— ^C^f 5 i^^^>^355jtev^tB^^ 

^ (^7^1 6 o ; . mmtemm%m7*tz>~ 

«t5iatTCP/I Pf- ^t-^L (^7^/1 7 
30 0) , rO$ftLtTCP/l Pr^-^^t^y h 
lO^miti'^ (^77^18 0) 0 
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